Relationships linking emotional, motor, cognitive and GABAergic dysfunctions in dystrophin-deficient mdx mice.
Alterations in the Duchenne muscular dystrophy (DMD) gene have been associated with enhanced stress reactivity in vertebrate species, suggesting a role for brain dystrophin in fear-related behavioral and cognitive processes. Because the loss of dystrophin (Dp427) reduces clustering of central γ-aminobutyric acid (GABAA) receptors, it is suspected that local inhibitory tuning and modulation of neuronal excitability are perturbed in a distributed brain circuit that normally controls such critical behavioral functions. In this study, we undertook a large-scale behavioral study to evaluate fear-related behavioral disturbances in dystrophin-deficient mdx mice. We first characterized the behavioral determinants of the enhanced fearfulness displayed by mdx mice following mild acute stress and its association with increased anxiety and altered fear memories. We further demonstrated that this enhanced fearfulness induces long-lasting motor inhibition, suggesting that neurobehavioral dysfunctions significantly influence motor outcome measures in this model. We also found that mdx mice are more sensitive to the sedative and hypnotic effects of 4,5,6,7-tetrahydroisoxazolo[5,4-c]pyridin-3-ol hydrochlorid (THIP), a selective pharmacological activator of extrasynaptic GABAA receptors involved in central tonic inhibition. Our results highlight that information on the emotional aspects of mdx mice are important to better understand the bases of intellectual and neuropsychiatric defects in DMD and to better define valuable functional readouts for preclinical studies. Our data also support the hypothesis that altered spatial localization of GABAA receptors due to Dp427 loss is a pathological mechanism associated with brain dysfunction in DMD, suggesting that extrasynaptic GABAA receptors might be candidate targets for future therapeutic developments.